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PROCEDB BT INSTALLATION DE FORAGE ETT DE CHEMISAGE D*UN 
PUTT8, NOTAMMENT D*UN PUTTS DE FORAGE PETROLIER, AU 
MOYEN DE TRONgONS TUBULA1RES ABOUTES INITIALEMENT 
SOUFLES, ET DURCIS IN SITU 

Uprtaite invention con^ 
noummrm unpuitsde forage pArolier, an moyea d'on ensemble de troocoos tubulaircs 

■ oa Fernet >rimfl>lTCT> 

5 I'cffet d'uoe pttsston interne pour prendre uae forme cylindriqne, et enfin k toe 
rigiififieea in situ par polymerisation de leur ptroi. Peocoaibremenl transversal d'une 
prtfonnc replice tentde dhneruion maximak feonUement infeneure k son diamctre 
interne a l*aatdep!te\et lesdiles preTonnes poss&famt uoc portion d'extremitf doot Ic 
diametre - apres depiienent - est legeremect snpencur k oelut de In prtfonne, ce qui 

10 pennet leur jooction boot-4-bout par emboftemeni, avec reeouvRmenlde Indite portioo 

Ainsi. en recouraat a ce type de preTorrae. qui eat coonue en soi 
- notamment par le document WO* A-94/21887 - il cat possible d'obteoir on cbemisage 
d f un <fijfflate constant sar touteU longueur du putts. 
15 A cet cgardL il conrtau de rappeler qu'avec des chemisages (ou cubages) 

tradttiooneU constitues par des tubes en acJer. on est oblige" d'utiliser des troncpns 
lubulahi J i(k rop^M 1 rfiimTtrr decroissan! m ifhrrtifm du f — 1 du r 8 " ce *y A 
des proWcnxsd'in«silatk» et d'exploi tation dteneure du puts. 

L'ocjectif de rinventioo est de proposer tm proc&le* de forage et de 
20 chemisa ge du puits, k 1'aide de preTonnes du type meatioane* ci-dessus, qui puisse toe 
mis en oeuvit de manifce simple et raptde.afaiblecoCt 

Pour eda, et confonn^ment a rinventioo. on rommrncr par mcttre en 
la^trapiaiier trance 
troncon errant tourace vers Is baa, 
25 Uproo6d6sriooinavcntk» 

a) on fait passer axialemcnt, de haut en baa, a travels ledit troocoo, un 
CHrtadefora^ctooforeao-c^ssowrt 

fonne et c% |»i)rondm«B^^ 

b) on retire routflde forage; 

30 c) on iAtrodmt one preTormc. k Vim ieplie\ a rinteneur du puita en b 

faisanttiavenerfctioncono^ 
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du trou, a portion d'extrtaitf haute vetunt se placer * rinrencur dc U portioo <Tcx- 



20 



30 



35 



d) on introdtrit on dmeat fluide an fond du troo, autour dc U portion 
dVxoe^te* basse debpreYcxinc; 
5 e) co introdmtun fluide sons prcssico, de deoat* suj>eneur© * ta den** 

las co hint* en fcfoulant le cunent, dgeJeoicflft do bis en butt, amour do li preTonne, 
cootreUparoidutroo; 

0 Wrt co mawseoam U prtf bnncsous pwtn«iiilenie,ooen 
10 p«dpottrtopoiymenser; 

g) le dme&t ayant pris, ct la preTonne ayant duid poor coostituer u& 

tnncoo tubulate rigfe 
goolU^claUpolymens^ 

b) oo retterc ropd»6oo pour ks troncoos sui vaats, jusoya obteoir U 

15 longueur de puite chemise* souhaitee. 

Lorsqne, comme cda sen expuque* plus loin, la preYorme pretcote des 
leaves dc tesoe spies amigrer vers 1 ' exteneur pour former des venous aonujaires 
d'aaacfaelic\ le positkxuKmeot de oes 

r> mifii^ pftftkaili^ftanciii ay ntsynwt oo utilise on outil de forage dn 

genre tiepan, ai*e*occuperse^ 

premier ftat d'cocombiemeat minimal. Im permcttaat de passer a rixtteiieor du troocon 
dVj}aeo place, tmsecoodft^ 
priiwirfedutiouetuntioi^^ 
parte duixoud^iieeaieoevoirUporoM 
Dans un im>de de italisato 
ibpolymelrisauoa*^ 
ioViuble valve pJeoeaeopwife 

fluide iff gonflag c a ■ 'inlhieur dp la preTonne el ua ciment fluide a I'cxtcneur de ceflc-ci 

L'iir rf fl***™ de r< "— g" chrmissae . oui fait cgalemcnt partie de la 
prtsente invertk*, seivant aU oite 
<|U*elle cotnprend, co tfctc de pints i 

. bobioe de stockage et de reception, t Vint enroule\ de ladite 



• one uHe surplombent l*caticc du puits, apte a | 
I 'introducti on, dsns le pui Is, de la preYorme ct des diflerenti ootillages servant au forage 
dupiiilsainsiqu'angooflageetaU 
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- des bofcnes de stockage i t y €Hi enrouie* de tubes meolliques 6\isdqac- 
mentaWcaiiiabtesapfevaf^ 

de ces tubes conteaant on dMe servant a l'atiincntation de la preTonne ea oourant 
ekctrique; 

-uogtoteteurdecouT^ficctrique. 

D'autres caxactensriouca et svantages de rinveanoa apparaftront de la 
description et des dessins annexes qtd en representent, a simple titre <f excmples son 
Imutitfsunniodedcmte 

Sur ces detains: 

-Les figures ta4som des vues schemata 
Us di fferentes topes de I 'operation de forage de la partie de pri ts qui doi t reeevoir la 
preTccme • 

-U figure 5 est unevue schemata 
die cat soiidaire, avant mise en place, dans le putts; 

- les figures 6 et 7 sent des vues putieUcs de I'extremit* basse de la 
preTonne, destinies a illustrer le principe de la double viive dont est pourvue U tele 
d*outillage; 

. Ics figures 8 k 15 iUustrent les ^creates enujwde raise ear^ 
preTom e soboiad'untioocopde^enpUoe; 

- la figure 16 represcate scfaemanquemeat, en coupe sotjale, un poits 

- la figure 17 est unc vue schematiquc montrant les differentt intends 
cootauinfs de rinstailanon. situes en surface (tete de pints) ; 

-les figures 18a30 a ecbcUepto petite^ 
rmstillaiionaaooiig 

La figure 1 represeate ['extremity basse d*un puits vertical en com de 
faay et do chemissge. Caputs, fa x oa ipte temettt foal, comporteuacae aii s sg edejacn 
place sous fonned*im tube cytin^^ 
20asrgk. 

Lednuaatrc D decette psitie 20 est legereaient plus grand 
d de U pertie prindpalc 2, si bien qu'U est possible d'embatter les urn dans les sutrts des 
troocpos 2, avee recouvrement des parties d'exaemiu? 20. 

Uttoncoaaecacaysty2estscend 

que 200. 

Nousalk»sinmintenant decrire dc queflc m^ere vs tore mis en place, a 
Taidedu prvcWde 1'inveatt^ 
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FVwr cell, coma* illustrt aux figures 1 i4,c« comm«xc parforcr un 
troucfcstintartctvoirce tronooa 

A cct effet on utilise an outil de forage 1, du genre trepan, qui a U 
particular!* de pouvoir etre rttracte* on dilate* rmtfialcmcst. dins trots itats d'cncom- 
5 brcment (fifferesis. 

Dans un premier tot. illustrf a la figure U'outil est rtoc* aa maximum 
de (die maniere que sa pita gtande dimension transversalc autorise son librc passage a 
rintencur du troocon 2. wds lemrnf i travel* cehri-ci 

Dans net dm, sooenccenbiemeni eat done plus petit que d. 
10 De manierc connuc, routil de forage 1 est fix* a Textremitf d*une tige 

tabtdaixe 10, qui pone le moceur d'eimatoemeni (non represent*) de Powtil en rotation, et 
lesorganesasstin^sondepWemm 

Corame on le vena plus loin, la tige 10 est montee a IVxtrtmite* d*nn tube 
ro*tailiquc apte a etre enrouK sur un tambour rfcepteur disport cn surface, en tfte de 
15 puits. 

Dans un second dtat de denotement radUl, UlustrtiU figure 2, U parte 
conpante 12 de I 'outil possede un diametre de travail sensibtement egal a D. 

L'c^ayame^deacenduaxialen^ 
deja en place, on provoque ce depioiement radial au cfiametre D loraqu'tl est arrive* a 
20 Hnteriawdetapcstionela^ 

vantsadeaoeiteconimefflusn^parU 1. 

OortJiiseaiiBifcfccaged'imtroo 
troocon 2. dans le prok»eememdcceluiHa, dans k sol S. 

Lb profoodeur de forage correspond a la longueur du troncon que Ton 
75 soiihaitemcttre en place. 

L'outil I possede des organes de coupe addinonnels 11 qui peuvent etre 
employes nrialemcot a un diamMre supeneur a D, afin de |)ouvoir recevrir U portion 

^^ttmnieiUusrt 
30 riflrf yn elargj * trou 3 g>r certaine hauteur. 

A U Hgme 4 c« a designd par U ieTer^ 
dutrou3.parUreTeience31Upaioi 

basse du trou, dont le cSaasHn D est le n*mequecduidetapaitic3a 
LapieToane4repre6enteesc^ 
35 g£n£nd que cdlc dtaite en dAail dans le WaA-94/21887 d6ja citt 
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Neuimoins, die est ddpourvue dans apartkbassed^morgaaeobtuialeur 
gonflabte, du f nt qtfen a affaire I on boh bc*p« ;depto.Uprtf<xxi«4po«*dc imc 
portion dYxtrtaifft basso 40 desertion Aaigm. 

Upfdbnne4e«lnpport6cp^ 
5 tur on tambour de stockage situe* en surface, et qui pennet de la faire d ctcrndr e a 
i' intcrieur do puits, et de ha foumir tes flnidcs de cimemsfiori et de gooflagc, aiaa que 
rdnergk tltctrique poor la polymensaticm de la prtfonne, par rintennctfaire d'un 
du?QBWdefaooofdemeat5tt 
lapi«Tofineeiseiucooid« 
10 Ce type detiged'ackrcnrociable est 

parktemeangWsXaiJEDTUB^^ 

Comma oeU est dterit dsns lc WO-A-94/21887 deja rite\ U prtTorme cat 
obturfe k see extremites name et basse, demamtotoK*e. par to 
fate* et/oudeooupabbs en Gn d'op&rioo. 
15 Ulto distributrice 51 posside line double valve 52, 53, actionnsfale 

sAectivemeiit (depois la surface). 

Comma illustrt wax figures 6 et 7. la valve 52 peniiet de distribuer un 
fluidedegoctflararintaieurdek 
distribuer im dn^ Ibna^ 
20 Com* Mustek ta figure 8, to pn^^ 

1* dtta isdblement icpW - est desoei^ 
tt«vmlecronoondechemisa^2d^cnpl^ 

Bkn cttttndtt, poor que ced soit possible, U est iiacxssatoo^rencx^ 
bienKottnumersaldelapreTc^ 
25 dtfpL^o^COTtspoodi 

LonquB la prff dime est repute sur dle«ieme,eUepiteateuoe section en 
-IT ou en forme d'escargot - comma illosti* par example aax figures 6A ct 6B. 
respectsvoment du document WO-A-94/25655 ; lorsqu'eDe est depiicc efle prcsente une 
section circulate. 
30 Upngfaro4estpo«tiorafe 

d'extrfmitf plus large 40 sc tiouve en regard derAaxgisieiaentde pulls 31 ; la longueur 
du tow 3 est determine* pour que. dans cede position, la portion supeneure de la 
pftT<me sc niiuve en iefud 

Onpcocedealcnannjecuond'un^ 
35 preTonac. via U valve 33 (ffceae* J. figure 9). 

Le cimcnt est cboisi pom* avoir une densite* voisine - voire Mgerement 
supeneure -decetlede la boue liquide 7 setrouvantdanslepuits. 
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L'airi vdc de ament i la base de la prfformediasadGncc^boiicv«»le 

Comme illustrc* * la figure 10, on precede cnsuile au gonfUge dc la 
preTormc, en injectint un fliwfc ious presston i 1'uteneur dc ceUe-ci, vU U valve 52 
5 (flccbal). 

0 s'agit km t d'un luraide introdutt dc I'extcneur (dcpub la tte dc putts) 
parlecoodut5daiBb|^<xn^ 
pdoctpomp^dansUprfformc 

U liqttide <k goofla^ est avantageo^ 

10 lc^fremenisuperieureacd^ 

gonflage va ae fairc pcogrcotvcmcot du bas ran le haut, comme symbolise par lea 

HectoGkta figure 10. 

AdcYw^laprogressOTdugonnagedubasvcnlc hautpeuttocontrolee 

« prtvoyani. le long de U 
15 kseuUdenip«re«umu*ece 

Le dmem est par comAroent refouW ^galememdebuenhautcoairela 
paioi du putts, comme jymoolisdparlanWie H.tandis 
vers k bout 

De preference le volume dc cimcot penphciique n'est pas tuffisant pour 
20 tttemAeUpartieteitedbmpi^ uaisconascimentdws 
UwocdejoDCtkmcntieks^ 

11). 

I* preference^ preforms 
cfaaud, prise en sandwich entre une peau iuteneure et use peau extcrieurc cfasttques, el 
25 mimic cote* tntencur, d'une reserve contcnant dc la resinc aptc * migrer vera rexterieux 
pourfonnertobennektsar^ 
laparoidnpuits. 

Uoe pref orme de ce genre est decrite d*ns U demande dc brevet frmocaia 
94 08691 depose* k 7 juillet 1 994 par la denttndeietee,etdaMSC*e 
30 tk»kPCT/FR95«0902. 

venous aimulaiies, ie>ut» 
9 ; de preference il est prtvu une density plus grande de venous (e'est-a-dire un 
comment plus fattte enlreks venous) auxextrtra^ 

maniere a assurer une bonne efanchett* dans la liaison boul-a-bout des efficients 
35 troocens- 

Le duunTage et la polymerisation de U pref orme sont realises une fois le 
gonflage terming, la pression dc gonflagc etant mwintrime a l'iitteikar de ta pref orme. 
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A litre ioificalir»lapfC8Sioninteraecst€lel v oidrete 15 ban. 
Lc chaufTage de la preTonne peut ee faire aoit en introduisant un flutde 
d»i*ial , tntcMet*c^^ 

de preference - pir efTc* Joule, so moyen de resistances eTectriques (fih chanfTaats) 
5 dijpcetocUnJttparddeUpreT^^ 

clectrique depots fettle de puitt, via Uu>- - X*>a«dTubmg' , -5 

Atitrciodtarif.Ulemp^^ 
0ell0al4(rC,ctUdureedece* 

Lonque la polymenittioo des vonw 9 et de la paroi de preform* est 
10 tenninec, et que lo dmcnt 6 a fait aa prise (figure 12). on retire l'oooJlagc 500. SO, 51 
(flecae K. figure 13). 

On installe aloes tut otitil de coupe (50 1) a 1 Vtfremite* du tube 5, el oo 
dtcoupe lc maochoo d'*ianc«ite* de rcxtremite- haute de la preform* (polym^risee) 4' 
(figure 14), qa'on arrache enstrite. On opere de la meme maniere pour la manchon 
15 irfeneur. 

On cWetfalore undated 
mettle tubageprtcAkot 2 (voir figure 15). 

L'opexatkm qui Went d'etre decrite est bieo $0r rfitfree, tioooou aprts 
trccjcon, aim d'obtenir ta pof bodeur de puitt cbemisleouhaitee. 
20 Dam un mode de realisation 

compose* a 30ft de reeiac epoxy et a 70% de fibres de vene, ceae imc eyant tme 
epeisteur de Tocdcc de 14mm ; lea pcaux inteneure et extetieure. en caoutchouc 
syxttbe^que»ontrespecdvementuxiec^ 

A thre indicatif , la portion principale de la preTonne 4 possede, a. retat 
25 defa%undiainetre interim 

184mm, tandis que la portion flargic 40 possede tan diametre mteneur de Fordre de 
188mm et un diametre cxterieor do Toitaxde 236mm. 

Les portions 30-32 et 31 du puitt out dea diametreainoyeoadercadrede 
197mm etde244^mm, respecuvemem. 
30 Lalcfi^awdeadlirereuttuxa^^ 

auiqfetitrettdicatft^ 

La figure 16 repreaente un putts F chemise' par un ensemble de troia 
tronccos2A. 2D et2Cabouteset cimentes, 

U figure 17 repieatiito scbe^ 
35 qmpeniKtdemettrccaoeurreteproc^ 

Surcetm figured tern de puts, re^ 
m&afflque (chassis) 100 entouiantlatetede puitt. 
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CeOe structure 100 pone un injecteur 101 pourvv d'un oboe d'appui 102, 
ctservantasapfwiereiapo^ 
lepwtsoufelu^decetiu^^ 

On a design*" per la reTerence 54 on tambour de stocfcsge fur kqud est 
«irod65toprcTonw;e^ 

l*itTeien«540de»gnetmsab^ 

iPtntrfe da putts. 

LciitfcreooEj36ct57dctt«ncmdaom 

eiatoctoitspectiveme^ 

Lb tube 560 tett 4 supporter et 4 depiacer Toatfl de forage ; le tube 5 
(commc deja <fi0 sert I supporter I* priforme. i amener les fluides de gorJlage et de 
dmajiattoaiUptfor^ 
polymerisation)- 

L'electricitf at fouraie par un generates ficctriqoe 58. 

La reTerence » dengnc une cabi ne de cootrOlederoptotioa 

Df minjhr rfr^T^ 1 >«tnfe du puite a forer est imtiakinent gannc d'un 

cuvelsge 550. 

Le trepan 1 est adapt* a TcxtrtoW da tube 560. lequd est derooW du 
tambour rteptOT 56, suppo^ 
(voir figure 18), 

Ota precede alon au f orage du Irou. de fewme Aagee3,deatin^ ire«vc»T 
le premier traooon (figure 19). 

Apttg mise ea place de U preYorne ^ 
pdymAisetic*iii«^^ 
c* retire k conduit central^ 

54 (vide) sur taqueUe ftait initialemcnt stockee la prcTorme (figure 20). 
UpreTcannesetrouveabw 

Ob deTait ensuilc les connexions kydranlique et electrique avec la 
preTorme, on tnataUe et on aceUe de maniere Aanche autour delatttedu pints un 
appamBagedesA^ 

A Taide de Pouttl de coupe 501, port* par le tube 5, oo decoupe les 
maacfaoos d*fiancbelt< haul et fans (finite 22). 

L'Aape fuivante coosisle a forer la section suivante, pour obteoir un trcu 
6ag6 3 proloogeant le tronoon 2 (figure 23). 

Emie, cs caubre les diametics 
du trou 3. a Taide d'un fastrument approprie* 1000 (figure 24). 

OnmetenplaceunenouvellepreToRW 
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Onto fait dcaocodit dans puis, ^ 
Ietrou3.0olacau^autiibe5 t eian 
potyrornnrion (figure 26). 

On retire k oooduit central 50, qu'on remottte et qu'on carode iur le 
Umbourre<xptew54(fi«urei27ct^ 

On wspendroutilde coupe 
les maachoosd'extremitf (figare 29). 

On obticflK linn deux tronpxa rigkfc*aboa^2A,2B (figure 30). 
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1. Proofdc* pour fortr et chemiser un pui ts, notammem un puits de forage 
ptaotier, an moyen d'ua caiembte de troncons tubulaires * oo preTormes - sunilaircs, 
im p ale m e n t aoupto. notes ft toe repliees loogitudinalement sur ellea-memes pour toe 
introduces dans te puis, puts a toe depliees radialerncnt sous reflet d'one pmnoo 

5 interne pour prendre tme forme cytindrique, et eofin a toe rigktifiecs in situ par rjciyroeri- 
nltOQ de teur peroi, rencoabremcnt transversal d'one preTonne repfioe cmnt de 
dimension nuudmsle sensiblement tsf e^noure k ton dismctre interne It l'e^tst de^phe^ ct 
Mvanef pref onncs w posseaam one porn on a ejutemne oon* «e ntsmetre - epres 
depBement • est legeremcnt supericur a celtd du rcste de la preTonne, oe qui pennet lew 
10 Joncdon bout-a-bout par emboftement avec recouvrement de Unite portion d'extremite* 
(40), caracterise' per le fait que, un premier tronoon (2) ivant e*b< mis en place du cot* de 
r entree do putts, sa portion d'cxtremite* elargfe(40)louniecveralebfta t 

a) on fait passer axialement, de haut en baa a travels lcdii tronoon (2). un 
outsl de forage (1). et oo fore aunlesfoos ct dans le prolongement de oe troncon (2) un 

15 oxu(3)deformeetdeprofoodeuradaptta 

b) on retire Pontil de forage ( I) ; 

c) on introduit une preTorme (4), 4 t'enu icpu^ M'inteneur du putts cn la 
faisant traverser le troncon (2) deja en place, et on la positionnc oonvenabkment k 
rinteneur du tron (3), sa portion d'cxtremitf haute venant se placer k Tbterieur de la 

20 portion d'extremitd elargie (40) do tronoon (2) ; 

d) on introduit on ciment fluide (6) au fond dn tron (3), mutour de In 
portion d'extremltc* basse de Ka preTonne ; 

e) on introduit un fluide sous pressioo (8), de density superieure a la 
densiu? du ciment (6) v a rinterieur de la preTonne (4) afin de la emptier radialement, 

25 p io gi e si ivement de bas en h*" f F en refoulant le cixncnt. tfgalcment de bas en haut, autour 
deUpftfon0 e% cnntwtopajddntron(3); 

0 lout en nuMDtenant la preTonne sous pressioo interne, oo en chaafTe la 
paroipourUpolymertser; 

g) le ciment ayant pris, et la preTonne ayant durei pour consu'tucr un 
30 tronoon tubnlajreitgjde decnennsage(4 , ) > on retire axiaJcmcrtt lea outillages ayant servi 

au gooflage et 4 la polymensmiion de la preTorme, ainsi qu*a U distribution du amen* ; 

h) on rfttere roperation pour lea troncons strivants, jusqu'a obtcnir la 
longueur de puttt chemise' souhaitce* 

2 . Proofd^ acton revendlcatton 1, carmcterise par le fait qn'on utilise un 
35 outilde forage (l)du genre trepan, apte a occuper selective^ 
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radial e, a savtir un premier tot d'eacocatftmeat minimal, lui penncttant de passer a 

rinldneur du troo^on (2) d*ja en place, un second elat, d'cocombraneiit intennAiiairc, 

pourkfoiagBdeUparueprinc^ 

maxirwd.pairkfora^ 
5 deUpretonne(4). 

3 . ProcAU selon la revendkztioo 1 ou 2. caxactens* par le fait que ledit 

outillage oomprend une t£tc (51) a double valve (52, 53) pUcee eo paitte basse de U 

preYocme (4). et apcea dbtrib^ 

preTorme (4) et tmenneat (h^ (7) srexteiievck celled 
10 4.tatallatic«c*fo^ 

proc*fcielc«riraedesreYe^ 

Ctedupuiu: 
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54. PROCEDURE AND INSTALLATION FOR DRILLING AND LINING A WELL, PARTICULARLY OIL 
WELL DRILLING, BY MEANS OF INITIALLY FLEXIBLE, ABUTTED TUBULAR SECTIONS, AND 
HARDENED IN SITU. 



57. According to the invention, the lining of the well 
is accomplished by means of several preforms (4) 
coaxially abutted, which are initially flexible and 
folded back on themselves in order to have radially 
small overall dimensions which allow them to 
descend through the section (2) already in place; 
the preforms have a widened lower end which 
allows them to be nested with overlapping of the 

preforms; a preform is sealed in a hole made in [diagram] 
advance, through the section already in place, this 
sealing process using a cement (6) which is 
inserted in the base of the preform; by the 
subsequent insertion of a fluid under pressure 
inside the preform, the cement is forced from 
bottom to top against the wall of the hole, after 
which the preform is polymerized to harden it. 
Lining for oil wells. 
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1 

PROCEDURE AND INSTALLATION FOR DRILLING AND LINING A WELL, 
PARTICULARLY OIL WELL DRILLING, BY MEANS OF INITIALLY 
FLEXIBLE, ABUTTED TUBULAR SECTIONS, AND HARDENED IN SITU. 

The present invention concerns a process for drilling and lining a well, 
particularly oil well drilling, by means of a set of tubular sections — or preforms — that are similar, 
initially flexible, suitable for being folded longitudinally back on themselves in order to be 
inserted into the well, then radially unfolded under the effect of an internal pressure in order to 
5 take a cylindrical shape, and finally to be hardened in situ by polymerization of their walls, the 
maximum dimension of the overall transverse dimensions of a folded preform being substantially 
less at its inside diameter when unfolded, and said preforms having an end portion the diameter of 
which — after unfolding — is slightly greater than that of the preform, which makes it possible for 
them to be joined end-to-end by nesting, with overlapping of said end portion. 
10 Thus, by using this type of preform, which is known, particularly through 

document WO-A-94/21887, a lining can be obtained with constant diameter for the whole length 
of the well. 

In this regard, it should be remembered that with traditional linings (or well 
casings) composed of steel pipe, telescopic tubular sections have to be used, with diameter 
15 decreasing toward the bottom of the well, which poses problems of installation and subsequent 
operation of the well. 

The objective of the invention is to propose a process of drilling and lining the 
well, using preforms of the type mentioned above, which process can be implemented easily and 
quickly, at low cost. 

20 To accomplish this, and according to the invention, a first section is put in place 

at the well head, the enlarged end portion of this section being turned downward. 

The process according to the invention includes the following steps: 

a) a drill tool is passed axially downward through said section, and a hole is 
bored with a shape and depth suitable for receiving the next section, beneath and as an extension 

25 of this section; 

b) the drill tool is removed; 

c) a preform, in folded form, is inserted inside the well, causing it to pass through 
the section already in place, and it is suitably positioned inside the hole, its top end being placed 
inside the enlarged end of the section; 
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d) a fluid cement is introduced at the bottom of the hole, around the lower end of 

the preform; 

e) a fluid with a density greater than the density of the cement is introduced 
under pressure, inside the preform in order to open it out radially, progressively from bottom to 

5 top, by forcing the cement, also from bottom to top, around the preform, against the wall of the 
hole; 

f) while keeping the preform under internal pressure, the wall thereof is heated to 

polymerize it; 

g) when the cement has set and the preform has hardened to constitute a rigid 
10 tubular section of lining, the tools that were used for inflation and polymerization of the preform, 

as well as the distribution of the cement, are withdrawn; 

h) the operation is repeated for the subsequent sections, until the desired depth of 
the lined well is obtained. 

When, as will be explained further on, the preform has resin reserves that can 
15 migrate toward the exterior to form ring-shaped seal interlocks; these interlocks are put in 
position at the beginning of step f) above. 

In one particularly advantageous way, a drill bit is used that can selectively have 
three conditions of radial contraction, the first condition being of minimal size, allowing it to pass 
through the interior of the section already in place, a second condition of intermediate size for 
20 drilling the main part of the hole, and a third condition of maximum size for drilling the part of 
the hole intended to receive the enlarged portion of the preform. 

In one preferred embodiment, the tool used to inflate and polymerize the 
preform, as well as to distribute the cement, comprises a head with a double valve placed at the 
lower part of the preform, and suitable for selectively distributing an inflating fluid inside the 
25 preform and a fluid cement outside it. 

The drilling and lining installation, which is also a part of the present invention 
and is used to implement this process, is notable in that it comprises, at the well head: 

- a spool for storing and receiving the preform, in coiled form; 

- a head that hangs over the entry to the well, suitable for allowing the preform 
30 and the various tools for drilling, as well as for the inflation and polymerization of the preform, to 

be guided and inserted into the well; 
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- spools for storing elastically deformable metal pipe in coiled form, suitable for 
lowering and raising said tools in the well, with one of these pipes containing a wire used to 
provide the preform with electrical current; 

- an electric current generator. 

5 Other characteristics and advantages of the invention will appear from the 

description and appended drawings which represent, by way of non-limiting example, one 
preferred embodiment, as well as the corresponding installation. 
In these drawings: 

- figures 1 to 4 are diagrammatic views, in axial cross section, showing the 
1 0 various stages of the drilling operation in the part of the well that receives the preform; 

- figure 5 is a diagrammatic view of a preform and of the tooling to which it is 
attached, before being placed in the well; 

- figures 6 and 7 are partial view of the lower end of the preform, intended to 
illustrate the principle of the double valve with which the tool head is fitted; 

15 - figures 8 to 15 illustrate the different steps to install a preform at the end of a 

section already in place; 

- figure 16 diagrammatically represents, in axial cross section, a well lined with 
three coaxially abutted sections; 

- figure 17 is a diagrammatical view showing the different materials that 
20 comprise the installation, located at the surface (well head); 

- figures 18 to 30 — on a smaller scale — illustrate the operation of the installation 
during the different steps of the lining process. 

Figure 1 represents the lower end of a vertical well being bored and lined. This 
well, incompletely drilled, has a lining already in place in the form of a rigid cylindrical pipe 2 
25 having one enlarged lower end 20. 

The diameter D of this part 20 is slightly larger than the diameter d of the main 
part 2, so the sections 2 can be nested together with overlapping of the end parts 20. 

The lining section 2 is sealed in the well by a peripheral cement 200. 
We shall now describe how the next section, intended to abut the section 2, will 
30 be installed with the aid of the process according to the invention. 
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To do this, as illustrated in figures 1 to 4, a hole intended to receive this section is 

drilled. 

For this purpose, a drill bit 1 is used, which has the special feature of being able 
to be radially expanded or retracted in three configurations of different overall dimensions. 
5 In a first condition, illustrated in figure 1, the tool is fully retracted so that its 

largest transversal dimension allows it to pass freely inside the section 2. 

In this condition, its overall dimension is therefore smaller than D. 

In a known way, the drilling tool 1 is attached to the end of a tubular shank 10, 
which carries the motor (not shown) to drive the tool in rotation, and the components that provide 
1 0 for its radial deployment or contraction. 

As will be seen further on, the shank 10 is mounted on the end of a metal tube 
suitable for being coiled onto a receiving drum placed on the surface at the well head. 

In a second condition of radial deployment, illustrated in figure 2, the cutting part 
12 of the tool has a working diameter substantially equal to D. 
1 5 When the tool has been axially lowered into the well through the casing 2 already 

in place, it is radially deployed to the diameter D when it reaches the inside of the enlarged 
portion 20. The tool is then caused to rotate while continuing its descent as illustrated by the 
arrow Fi in figure 1. 

A cylindrical hole with the diameter D, coaxial to the section 2, is thus drilled in 

20 the ground S. 

The drilling depth corresponds to the length of the section to be installed. 

The tool 1 has additional cutting devices 1 1 that can be radially deployed to a 
diameter greater than D, in order to be able to receive the enlarged portion of the section the be 
put in place. 

25 As illustrated in figure 3, by raising the tool in the direction F 2 , the hole 3 is 

enlarged for a certain distance. 

In figure 4, reference 30 designates the wall of the main part of the hole 3, 

reference 31 the wall of the expanded portion, and reference 32 the bottom of the hole the 

diameter D of which is the same as that of 30. 
30 The preform 4, represented diagrammatically in figure 5, is of the same general 

type described in detail in WO-A-94/21887 cited above. 
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5 

However, because this is a blind hole, the preform has no inflatable plug at its 
bottom; moreover, the preform 4 has a lower end 40 with expanded cross section. 

The preform 4 is supported by steel tubing 5 that can be coiled onto a storage 
drum located at the surface, which makes it possible to lower the preform into the well and to 
supply the cementation and inflation fluids, as well as the electrical energy for the polymerization 
of the preform, by means of a connection device 500 connected to a central conduit (axial) 50 
arranged inside the preform and connecting at the bottom thereof to a distribution head 5 1 . 

This type of steel tubing which can be formed into coils is currently known in the 
art by the English term "COILED TUBING," abbreviated "C.T." 

Like the one cited in WO-A-94/21887 already cited, the preform is plugged and 
sealed at its upper and lower ends by sleeves that can be torn off or cut off at the end of the 
operation. 

The distribution head 51 has a double valve 52, 53 that can be selectively 
activated (from the surface). 

As illustrated in figures 6 and 7, the valve 52 allows an inflation fluid to be 
distributed inside the preform (arrows I), while the valve 53 allows a fluid cement to be 
distributed at the base of the preform, outside of it (arrows J). 

As illustrated in figure 8, the preform 4 — which is initially radially folded — is 
lowered axially into the hole 3, from top to bottom, through the section of lining 2 already in 
place. 

For this to be possible, of course, the transverse size of the folded preform must 
be smaller than the inside diameter of the unfolded preform, which corresponds to that of the 
casing 2 already in place 

When the preform is folded onto itself, it has a U-shaped or spiral cross section, 
as illustrated for example in figures 6A and 6B, respectively, of document WO-A-94/25655; 
when it is unfolded, it has a circular cross section. 

The preform 4 is positioned in the hole 3 so that its larger end 40 is facing the 
enlarged portion 31 of the well; the length of the hole 3 is determined so that, in this position, the 
upper portion of the preform is facing the widened part 20 of the casing already in place. 

A dose of liquid cement 6 is then injected at the base of the preform through the 
valve 53 (arrows J, figure 9). 

The cement is selected to have a density close to — even slightly greater than — 
that of the liquid mud 7 found in the well. 
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When this cement arrives at the base of the preform, it forces the mud toward the 

top. 

As illustrated in figure 10, the preform is then inflated by injecting a fluid under 
pressure into it, through the valve 52 (arrows I). 

This can be either a liquid introduced from the outside (from the well head) 
through the conduit 5 in the preform, or a liquid (water, mud or oil) already present in the well 
and pumped into the preform. 

The inflating liquid is advantageously selected to have a density slightly greater 
than that of the cement and mud surrounding the preform, so that the inflation occurs 
progressively from the bottom toward the top, as symbolized by the arrows H in figure 10. 

If not, the progress of the inflation from bottom to top can be controlled by 
providing a series of frangible containing rings that have a breaking point suitable for this 
direction of progression. 

The cement is therefore also forced from bottom to top against the wall of the 
well, as symbolized by the arrow H, while the mud 7 is forced upward. 

Preferably, there is not enough volume of peripheral cement to reach the top of 
the preform, in order to ensure a bonding without cement at the area of juncture between the end 
portions of the two sections 2 and 4 (see figure 1 1). 

Preferably, preform 4 has a resin wall that can be heat polymerized sandwiched 
between elastic internal and external skins, and provided, on the inner side, with a reserve 
containing resin that can migrate toward the outside to form ring-shaped flanges that help to 
anchor and seal the casing against the wall of the well. 

A preform of this type is described in the French patent application 94 08691, 
filed by the applicant on July 7, 1994, and in its international extension PCT/FR 95/00902. 

These ring-shaped interlocks, distributed along the preform, are referenced as 9. 
Preferably, the interlocks are higher in density (i.e., smaller separation between the interlocks) at 
the upper and lower ends of the preform, in order to ensure a good seal in the end-to-end 
connection of the different sections. 

The heating and polymerization of the preform are done once the inflation is 
completed, the inflation pressure being maintained inside the preform. 
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By way of example, the internal pressure is approximately 15 bars. 
The preform can be heated by introducing a hot fluid inside it, or by exothermal 
chemical reaction, or preferably by induction, using electrical resistances (heating elements) 
arranged in the wall of the preform or in the proximity thereof, and supplied with electrical 
current from the well head via the coiled tubing 5. 

By way of example, the temperature needed for polymerization is approximately 
1 10° to 140°C, and the length of this stage is approximately six to eight hours. 

When the polymerization of the interlocks 9 and the preform wall is completed, 
and the cement 6 has set (figure 12), the tools 500, 50, 51 (arrow K, figure 13), are removed. 

A cutting tool (501) is then installed at the end of the tubing 5, and the sealing 
sleeve at the upper end of the preform (polymerized) 4' (figure 14), is cut off and removed. The 
lower sleeve is removed in the same way. 

A section of lining 4' is thus obtained, which coaxially extends the preceding 
casing 2 (see figure 15). 

The operation that has just been described is of course repeated, section after 
section, in order to obtain the desired depth of lined well. 

In one possible embodiment of the preform, it has a core composed of 30% 
epoxy resin and 70% fiberglass, this core having a thickness of about 14 mm; the internal and 
external skin of synthetic rubber have a thickness of about 2 mm and 6 mm, respectively. 

By way of example, the main portion of the preform 4 has, when unfolded, an 
inside diameter of about 140 mm and an outside diameter of about 184 mm, while the expanded 
portion 40 has an inside diameter of about 188 mm and an outside diameter of about 236 mm. 

The portions 30-32 and 31 of the well have average diameters of about 197 mm 
and 244.5 mm, respectively. 

The length of the different sections can obviously vary greatly; by way of 
example only, the length of a preform can be approximately 500 m. 

Figure 16 represents a well P lined with an assembly of three sections 2 A, 2B 
and 2C, abutted and cemented. 

Figure 17 diagrammatically represents a well head installation that allows the 
process according to the invention to be implemented. 

In this figure, the wellhead, reference 55, is equipped with a metal structure 
(frame) 100 surrounding the well head. 
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This structure 100 carries an injector 101 furnished with a drag brake 102, used 
to hold and push the different materials when they are lowered into the well or pulled out of it; it 
is in line with the entry to the well. 

The reference 54 designates a storage drum on which the preform is coiled; it is 
5 mounted on a tramcar. 

The reference 540 designates a support and guide plate for the preform at the 
entry to the well. 

The references 56 and 57 designate drums on which the C.T. (coiled tubing) 560 
and 5 are coiled and stored, respectively. 
10 The tubing 560 is used to hold and move the drill tool; the tubing 5 (as already 

mentioned) holds the preform, feeds the inflating and cementing fluids to the preform, and 
connects it to a source of electrical current (for the polymerization). 

The electricity is furnished by an electric generator 58. 
The reference 59 designates a control cabin for the operation. 
15 The entry to the well to be drilled is initially furnished in the conventional way 

with a casing 550. 

The drill bit 1 is fitted to the end of the tubing 560, which is uncoiled from the 
receiving drum 56, supported and guided by the plate 102, then pushed by the injector 101 (see 
figure 18). 

20 Drilling then proceeds to the multistage hole 3, which is to receive the first 

section (figure 19). 

After the preform is put in place, cemented and inflated, and when it has been 
polymerized in situ via an electrical conductor 580 connected to the generator 58, the central 
conduit (50) and the tubing 5 to which it is attached are removed, coiling it onto the drum 54 
25 (empty) on which the preform was initially stored (figure 20). 

The preform is abutted against and sealed to the casing 550. 

The hydraulic and electrical connections to the preform are then disconnected, 
and an appropriate safety device A is installed and sealed around the well head by a conventional 
technique (figure 21). 

30 Using a cutting tool 501 carried by the tubing 5, the top and bottom sealing 

sleeves are cut off (figure 22). 

The next step consists of drilling the next section to obtain a multistage hole 3 
extending the section 2 (figure 23). 
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Next, the diameters are measured and the alignment of the section 2 and the hole 
3 are verified using an appropriate instrument 1000 (figure 24). 

A new preform is then put in place (figure 25). 

It is lowered into the well and suitably positioned in the hole 3. It is then 
5 connected to the tubing 5, after which it is inflated, cemented and polymerized (figure 26). 

The central conduit 50 is removed by raising and coiling it onto the receiving 
drum 54 (figures 27 and 28). 

The cutting tool 501 is suspended from the tubing 5 and lowered to cut the end 
sleeves (figure 29). 

10 Two rigid, abutted sections 2 A, 2B are thus obtained (figure 30). 
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CLAIMS 

1. Process for drilling and lining a well, particularly oil well drilling, by means 
of a set of tubular sections — or preforms — that are similar, initially flexible, suitable for being 
folded longitudinally back on themselves in order to be inserted into the well, then radially 
unfolded under the effect of an internal pressure in order to take a cylindrical shape, and finally to 
5 be hardened in situ by polymerization of their walls, the maximum dimension of the overall 
transverse dimensions of a folded preform being substantially less at its inside diameter when 
unfolded, and said preforms (4) having an end portion (40) the diameter of which — after 
unfolding— is slightly greater than that of the preform, which makes it possible for them to be 
joined end-to-end by nesting, with overlapping of said end portion (40), characterized by the fact 

10 that a first section (2) having been put in place from the entry of the well, its enlarged end portion 
(40) turned downward, 

a) a drill tool (1) is passed axially downward through said section (2), and a hole 
(3) is bored with a shape and depth suitable for receiving the next section, beneath and as an 
extension of this section (2); 

1 5 b) the drill tool (1) is removed; 

c) a preform (4), in folded form, is inserted inside the well, causing it to pass 
through the section (2) already in place, and it is suitably positioned inside the hole (3), its top 
end being placed inside the enlarged end (40) of the section (2); 

d) a fluid cement (6) is introduced at the bottom of the hole (3), around the lower 
20 end of the preform; 

e) a fluid (8) with a density greater than the density of the cement (6) is 
introduced under pressure, inside the preform (4) in order to open it out radially, progressively 
from bottom to top, by forcing the cement, also from bottom to top, around the preform, against 
thewallofthehole(3); 

25 f) while keeping the preform under internal pressure, the wall thereof is heated 

to polymerize it; 

g) when the cement has set and the preform has hardened to constitute a rigid 
tubular section of lining (4'), the tools that were used for inflation and polymerization of the 
preform, as well as the distribution of the cement, are withdrawn; 
30 h) the operation is repeated for the subsequent sections, until the desired depth of 

the lined well is obtained. 
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2. Process according to claim 1, characterized by the fact that a drill bit (1) is 
used that can selectively have three conditions of radial contraction, the first condition being of 
minimal size, allowing it to pass through the interior of the section (2) already in place, a second 
condition of intermediate size for drilling the main part (30) of the hole (3), and a third condition 

5 of maximal size for drilling the part (3 1) of the hole (3) intended to receive the enlarged portion 
of the preform (4). 

3. Process according to claim 1 or 2, characterized by the fact that said tool 
comprises a head (51) with a double valve (52, 53) placed at the lower part of the preform (4), 
and suitable for selectively distributing an inflating fluid (8) inside the preform (4) and a fluid 

10 cement (7) [sic] outside it. 

4. Drilling and lining installation, used to implement the process according to 
any of claims 1 to 3, characterized by the fact that it comprises, at the well head: 

- a spool (54) for storing and receiving the said preform (4), in coiled form; 

- a head (101) that hangs over the entry (55) to the well, suitable for allowing the 
15 preform (4) and the various tools for drilling, as well as for the inflation and polymerization of the 

preform, to be guided and inserted into the well; 

- spools (56, 57) for storing elastically deformable metal pipe in coiled form 
(560, 5), suitable for lowering and raising said tools in the well, with one (5) of these pipes 
containing a wire used to provide the preform with electrical current; 

20 - an electric current generator (59). 
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